
-J 




)lx^\<) gxj&H Jd^>09 «£)Vid\9 S/i&H cVaj\ ViajJi ibxsi» J) axW OVxi&Vj/ii 



4JUI ljLv j^c /I 



lift 



4 

SAKKARA 

PT Til T!^TIIX« 



978-977- 706-001 - 1 JjjJI^I 



. g g 

wo. in nil 



^ji ^ji ii ^ 



:^Jj1 Lij^jjj dj 01 1 til I SjLqJI pQj L^jj-lo ^3 ^Ul d ci ml a II >u^>jj jl oL&JI IdA ^jiu j-^j Ujjluu 

4jLj_^. (J oljlj-SJI jLkll j Q^K Mill Jr* JlC p Ulll SjcLujlo ^Jb ±Jj& H 6Jj5> (j- 0 

. g.^1 -n 1 \ (J 4lC j\ nil! JlC 6dcLu1 (^jJlj ,4j^^jJI 

jl j 4 l5 -qJ_3lJI jr^illl 4\-\(j^a o^LUJI o Mtl^ i ^1 JlC J-ojlII J^Li. (j-Q SL^JI ^J-o ^ Ulll 4_> jl jol ml lj-U> J_C J i's Ll] 1 Y 
gll n mi^II CjI jL^-Q 4 vnn j c/bl'C mil Jr*. Cj1jL$-o 4_uuj JlC jLoIc^lL dJ J j j mill j 4_juJ,Lj gj-Lo-ll a Ulll I j_ujjLoj 
JjO j j 'jlj^ 11 J J <^3 J jiJ( ^ jjJ ^jjLjuJI aJjuJlj iaJuill a Ulll j ^jl jJI a Ulll l-uJLxuI ^IjAj Mil j tJjJbuJl j 

A\\Uj\\ oljU^lj 4^,V^I l_Lj-3uJI Jl 4iLuo^L t^llCrvSll jlj-uol (J iiCjjisjIlj ^^wSJI pI jl 

4 irnl (J ^■oltJI ^jiuJI jjj ^jn^ au (STS)^r>1^ llj Li^. jV\lll j ^JjJI ^-i^LsJ] 41CauLq1lo 4-loLlu ^jJ-Sj T 

.i^jJ^ljJI oljj^l ^b^l Mil JLp. JUlslII ^IjJI l_s ^-^jJI L^^LkJI 4_oj jU* J-c ^Jl Jl 4iL^L < J-^il ^^1^ 11 

.L^jI oic jJj-fll j 1 fll niljj j ol.v <<aLjJl &L^.1 4-uL^_J qLaIajI 4 £ 

.4^llil 4 nj jJl J jl^il ^1^1 Mil ^mi^I 4loUu 4iUlu ^^LI=J I JjjJ^ 0 

< j mi^ 11 j JjuuaLfljJI J-XjJI j <4-\flU 11 oljL^-ll 4 lqjj j c 61 11 ^jIjJg 4 lqjj j 4ijjJsl oLi-toLtol JlC jLoIc^l *\ 
O^K mil J^-j O^jJI l-xJLoIj 4-oLjlII (^jLIIj ^j^lidl jl Jl 4j^.jj ^LolA^li ll^J ^ u oil 11 ^jJjuJI <jC jLailu^lj 

j^C pi j <<aL)jJl SjLo 3-^^ 4j_luLlu^!I 61 11 ^jljiaj 

LgJ ^^vlAM L^-ujjjJj L^ilj^l Jtjuajl 4-aJILa L^lc J^J 4_kj|jusj 4lol_do old^-j 



oJUaJJ I ^ mi \jSl i_SJ^JI 2^ (j-u Jj J Jl 4 o rnO o j t4->j j iujjJI 4JlJJL L^j 6 JjI j\\ pi ^ IU i^ill j 

SjLII ^yzjc- ^jjj o^jj (5j1^-l 4j_ujLu^II Sj-CiJL Sj^j JlC o^JJ^ u-° o jJ J J '^J ^pUll l_sj_uj ^Ijlc 

^jJI j 4jlLqjlJI SLtaJI j (_£ >- >^!l jl ^iLi -t^-ijJI J J 1 Ml ^iJI 4 U ou^l (j-Q 4x. {jc\ uzl s j ljJ> l^JI J| J(] mil ^j-o 4.\^.U.1I 

.^jjuajil j-Q J-olillj i^jjLstlll JaaJI J-c Jl^Jjj j\ o \\ \ 4jjjiJI ^jjiJI ^cljlj Uii 4 6ll^ 11 oljjiJI ^ Miljj 

i 1 \lc ClLujjl ^-Q <4X^JJuQ ^L^fll ClL) J^l M1Q J-ft-UJJ J <LJJ> '^H J I J(j Mill IjjJ 4jjuol (JJJJ J JlC ^.uli LolC ^ 

.6J^jJL> Sjjl^JI CjI A-iUlll j ja»j^L6-ll J^Ljlu Sj^jJJ ^t^kJ-0J Sj^j JlC ^(jlM ^ 



ft # ft # ^ ft 

♦SjtjJI by^alj tb^VjV ji^ 4J 11 JcojJI lift jUi[ J Li3j J3 OjXJ t)l ^r## I jft^lj 









a^Ij^JLi fj^^j^kA) 






(j^< jjJl ^ (5jC>- ^ 


43b - 4i!i\p - AtaU>s 
>Ip- 


2LulUl 4^ jjJl Ca^jLaua J*, i \ - \ 


£ 

JI5JJI5 




jjJl ^ ^p fbjt) tjjfr jf*£ i 




j^JI jIjx^I jx: 4ojoo : T - \ 




\ JiLj 4 

(^jjJi ^ j£> P-bjl) (_£j^->- J^Ctfj ^ 








\ ^ JiilJ j^Jsj 4 
jjJl ^ j& f-bjl) ^ 


c^. J 1 ^?" ^rl/^ 5 J-^^" 


, **4\l A! * A A A 4*»| *4 11 A ^ .ill 




T T t Y ^ cT * ^Slg'.a jSLoj 4 
(^jjJi ^ *-bjl) < 


<L3L*i «i3b - 4^>- 


4JUI 5 jLttil x 0 - \ 




T T ^ah'.a j^J3J 4 

T V JiLj j^jH 4 

(j^jjJl ^ ^P P-bjl) (_£j^>- J^2J ^ 










Ol»i^a - 4jLiJ 
^%^>\ - 4^jLlla 


oLx1u2lqJI djLuu : > - Y 


<1 




^yiialo j^jsj 4 
^«xwU^ 4 




oLillLcJI 4jLuu :Y - Y 


oo_^ Lai j^J^ ~^>J\ 


^yiialo j^J& 4 
^«xwU^ 4 

jjJl ^ ^p f UoT) 


-^LyiiA <L>-L*oi 


J1a\ it\* QSi 4i^_xJI :Y - Y 


*\0 iajj3\ 


4 

^il* j^iaj 4 


- ^U-a - - j5j 
i3 jI-La („5^~^ 


5 jjUI j^i 4jLuuJI ol flj^iaj :t - Y 













A« 4^b^a3\j Ja^pi 


A* ^ o*>lSLli( i 
A * JilJ j\£Jii i 




cLjI^IaJI d\ ojol mi oil :> - T 
4 1 ml noil pIJa^Ij 






AV JilJ ^i^j < 


XsIjo - ^>-jl>- 


pIj^Ij ^UjljJI 1 Q tn\ o :t - T 
4 1 Mil noil 






- 1 jjb - 4lai3 - ojS 


( ,i ml nil ol fljit^'i :T - T 




.^jffl-i J^^> ^ 




a^j^JI 4jjl^h> - t 










4jjIjJI jjuLtS Old^j : T - t 




\ \ .JiLj ^5v^j i 


^Lj Jl? - ^Uj - 


4jlilaJI JljjJhT- t 




\ \ 0_^a> .JilJ j&Jjj i 




4nlioll JljJI 4i!ibdl tt-t 






<uj - ^UJ\ 


Jl^ ^UJI JAoUI : t- t 
^LuJxoJI 






4Jdio 4)b 


4jjIj jujUs jLa-jl tt-t 
4j*i 1^ o 4j|j 4xojJaaj 



t j^lj jjJlLq 4jjLjJJ jjJI Cj^jLjlo Ja. 

^ 4j£ j^JI jIjx^I ^ &ojiu 

)0 .^LlsuujjJI 4JjLjlaJJ (5jJ^ £jj 

)A .LAjjja C&ULjloj 4jjIjJI jJI 4JjLjlo j£ iifcUJI 

tt SjL^I 

TV .^LuIjJI OIjjUU 

Y* Sj^-jJJ jn\ lo 



t-S 




Tt oUkfluJI djLau ) - Y 

t* .CjIUIaJI 4jLou Y - Y 

0* . jjfl »no jitli^a ^^aJfiLaj ^I^Ltoo j-u 4i^bdl Y " Y 

OA .SjjIjJJ ^5 djLauJI oLLuIaj t " Y 

"IV Sj^JI jr>^lo 



V* 4\ ml noli plj^lj 4jjljloJI d\ ojfll moll S " Y 

gLxuljloJI plj^lj ^UjljJI LLuaio Y " T 

A*\ S jjUI o ml Mil Ol Lulaj T"Y 

Sj^JI j^iio 



W £4^5*11 4jjI^JI \ - i 

S*V .ibjIjJI j^Li oIj^j Y - t 

aflftnii jijji Y-t 

> s r gLiiioJi ji^ji &^uji t - 1 

> ><\ AjUIqJI JIjjU ^uji j^i 0 - 1 

)TT AjUIq 4JIj ^lq^Jjlcj 3-jjIj jjuUs jL^jI *l " t 

)Tt Sj^JI j^Ha 




1 i //. * 



^jLvJ c4jjx>Jl ojj-s^aJL * ^j^Jl .iJbdl AjIiS' 



.Louis' jl ^jjd>Jl J^-l La Ju^l j 

. Jl^l j j : Jda ^3 AJlill 4j^L?t<J J^^-<J1 ^ij^ ^ 

J^l j jJcj> ^ AJlill 4j^L?co iSj^r ^ 



^ cLlluLluJJI OblJarLoJI 



Complex Number j> ^Jlp 

Imaginary Number ^^L^J^Jlp 

Powers of a Number ^JuJl ^5 
Inequality 



Discriminant of the Equation 
Signal of a function 



Equation 



4J^U-Jl jjl>- 

Root of the Equation 

Coefficient of a Term Ju>Jl J^l*-* 



6j_^qJI jxiqjJ 



ji\ <tal*-JI (jjl?- £^ JuJu>J :(V - ^ ) ^ jjJl 
oWl ^jjJl ^^Lco ^jJl?- *j-o aS%JI :(£ - ^) wojjJI 

.JJljJlcjLSl :(o - >) LrJ jJI 



^ fimViniQll ulqjJJI 



^jI^j — Jl t^^>l>- — oUj j»a (3jJ — A^ls- 4**xl>- ^Jl 

www.phschool.com 




^ 6.nqJL) rjLgjjQJU hhSo 



f JlqaJIqOLiilLgJIq j;?" ) 



OJIaJI ojLluJ 



j ; y'i o \jJ> cuJQJI cb j^JI cUb 



[dii^-^n) [diiajj-Jl] [ cLulill ) 



(IpjiJIaJjLiLo Jj=> 
Ig ^lsuo 0^3 cuJ 111 I 



(OiJlilla^jiJIaiJ^Lsz^j] 



^jiipGjja_D\J_s2JI 
. d-bbLcJI . 



f Oj-SLJjpJI q_bl.s2.0JI LMgiiJ j - 



OLQjjJqj 
cLoLc 



1 




1 




_LLU J [ LjJLil) ) 




t 


t 


t 


/- \ 


jgiir- _ir-gj \J 


r \ 

OU-^? ^-?gj 


QU-Q_LQj=> 


dAiiir- 


ijl 16 16^> 


QUghlllo 






V V 


V J 




* 



r ai±>j-cJI :.I:lc_JI Ocq-o-P-o j 



pl^ •Si ml 



► ^Q-Lq-Lc d 1 111L3 J 



(jl^^-S2JI 

QLO-dI^uoJI 



LPlgjii 
aliia52JI 



LjgjuL^JJ i^oIjj 
d_Log_iiij 



( j j^LJl ^L>Jl iLUJl ^^2P J <_p*>LJl ^bJl j ^iil) 
^JJl j c^LUuJl j j*>Jl» 4jI jlS" j <.4iJ! ^Ul J 

dilJbj toMiU-Jl J->J aL^I IS J? 4J j 

.(algebra) « ^Jl» iUS" J^I j « ^>Jl» 

a^wLa *y jJb- ^yjjl j Jii j (iJlill A^-jjJl <]^L>w 

JUS] ^ jio ^1 iJliJI i>-jjJ! O^^Ua J>J 

.Aillil! <>■ jjJl cJ^i^jm J>u ^iaI ^JJl ^L>JI j^p ^ ^J-l 

i^bcuJl ^j^j>cfl ^W^V Jl ' j-L^ 3 ^ ctf"^ 

.a^jj^JI 4^jbcuJlj oL«>Jl 

^9 J^jLjCo jtj-s^l £-0 J^^W 0^ JL?tJ ^Jb^?xlll j 

oli j^2^Jlj tOlp j^jj>t*Jl ijila SAjJj>- 4 : w£'1jj oljLS" 





Solving Quadratic Equations in One Variable 



.(r ^ ^iiU) l^J ^ jV) 

Equations, relations and functions yLfi^L&JI^ bl^Ltodl 

iJ^Xi^la^ c^WlS^ bj^> 4>jjJt Atalsc* J>- CU^j^ jl 



.&LjaJ1551 i>jjJt aJ^Uco J>- j-^jJo lJj^< jVij 



LuLy <uyLJI MaLd Ja 

Solving quadratic equation graphically 



^ - S 



fo I y'i'i Locpu 



O 



o 



oV^Uii o^i^ 1 < 



Q 1 nil 1 1 1 \ll Ql I 1^ ir\ q II 



o 



o 



Equation 

Relation 

Function 

Factor 

Coefficient 



ti\*4 



JjLujcjJIq Olq^lJI 



O 



o 



iJ^i c3jj ^ 



:^y^\5^ lg] S ^iluJi ^3 Jj>- j3 ^3 j^*J ^-^^^ 



4 








V- 








4 












— V 








L 












0- 






c 

J 








l- 






— t- 






4 








v 












4 








4 






— f- 






4 








4 






— t 






4 














— v- 












t 




r x 




— V- 






T ^ 


























































j 
















— 0— 










































r 











^LLi>- ISIjLpI J jlS' IS! 
* = ^ jl * = t : jli 




Vertical line test 



i 


< 




i 


> 


f 


y 





alb 




aib 



r 


r 






\- 


r- 


r- 


i- 




i 




t- 


'\- 


•\- 


i- 









jj>v* ^ a)I jJl (^^^ J^IaJ Axi^Jl oLj1^X>-V1 ^ jJl 

.{Y cr-} • =i-^ + v ^ 
• = (r - ^)(r + ^) : J^l jioUi 



= r + ^ U 



{V <V -} ^ J>J \ 6S> y^Ji V = ji 

n - (r -) + r (r -) = ibUJJ j^Vi ^3^3 \ x - = ^ Ujup 

n - (r) + r (r) = aJ^UJ) <JJ^\ r = ^ Ujup 
(^Vi ^> ^l) * = ~\ - r + 1 = 

1 - + V = AJbLJi 43!Axl3 ^UJ\ JJu^l " ^ 
]oo ~] ^ 



^jlUi ^^Ip KiyjU dUSj <(Table) ^UaJ i^UJl - ^ 

^ » (m^) (T) trble 

W » (alpha) Q~] [)(] (Z3S(alpha)Q^ [)(] CD® 





V 
A 


cr\n 

1 LAJ 


1 
1 


-H 


8 




-3 


n 
u 


LIJ 


-? 


-H 


H 


_l 
1 


-8 


5 


p 
u 


-8 


E 


1 
1 


-H 


n 
1 




n 
u 


8 


3 


8 



c-Jjikl :cLijjLdJLi hjjJ] © 

: t y^Jl5' j itijJ 43^1*31 jU Hip djla N ^ ,1 (^jLJ l3 0-j>- djla i»J ^IflJjl ^ I J^SJ 4jb lfl3l IgSjjCLj 

JaJI# 

0 * 5 ^ ~ 0 ^= *-» T i , a = ^t^u ^ *\ , 1 = : l _^a i ^<dL 

Ja^U V j-j°= i •'• 

. J^d\ JA^cj . = £ + jo- r j .-. 



t 9 JLaJt ikaJ 



^ J_>^l ^ivaJl - oLwiL^Jl 



£^2^ jllal l^plijji 4^2lo jji JjL^la jiS ^-JjVi C-jUjVl (^^). ^ iOClLjjJlj i=LJjJ I (t) 

jjfc GeoGebra Ji* CJ^oVi 4Swt» ^Lp 4*oj^M ^P^> ^1 jJi j^o ^iJc^l^l jSC^j 

o^^i (/http://www.padowan.dk) jjfc Graph ^U^jj c(/http://geogebra.org/coms) 



w. V ft C% -4 




■ 


— 






















































































































































0 


























* * 









































> 





































r = aJ^UJI J>- j jSCi * = V- J\ 

•(J <J^ J^^d 



"^ ±r = lx^xi- r (r-)V + (y-)- = 



\ x r 



V ^J^^ aJIjJJ ( J>^\ J$CiJl cdDi j6jj> j <4taUvJ( ola J^>o J jl>- a>-j3 V dUAJ 

:CJVU- O^J Jc^ji* Jo-lj j-JCU ^3 4^jli)l A>-jjJl 4j^Uco J>- JuP 




0 = Jj>J1 iPjxw>^a 




43^UuJJ jo jLula ^"^d 



.jul^5< ^3 oll^Ji 




dLoJUb ux) Q 



v 





-JL. 



Complex Numbers 




j t\ I o'i'i l p q in 



o 



o 




Q I llll lll \ll Ql 3 I 1^ q II 



o 



Imaginary Number 
Complex Number 



o 



aJ^UJI Ulab lil j ^Ul ^UiJi Jj>Jl) j5o' J Sjuo>- 

(\-) ^jL^ <5Uj^ ^ylJb>- ^Ap Jcs-jj V i[ Jt^ \~ = 

ipj^>vo ^IapV^ SjjJj>- apj^>va *L^jjJ ^^>^ liJ ^aJ^UuJI J^JL>o 

aJUU ^Ul JJu^l ojl^JI J&iJI ^ 





A 




-V 
















— 0- 


























































































< — 

r 


- \ 


- V 








• 1 


— ► 



Imaginary numbers ^l^JI ^4AJI 



JjLwqJIq Olq^lJI 



O 



o 

i_«le- i_»U- ill < 




o ~r\^ = ^-)rx r i V = rir-V 
j j$o jl ^jSC^-Ji J^i cj^JU j^JLJb- jj^ap u cf jlS^ 1S[ l^iili j.i.SnT 



Integer powers of / u £cj& 



xU ox 



T\- ... sr 



^•( £ o) = £r o© 

© 



BP" 

£r o 3 r -o © 

JaJI# 

\-=\-x\= f 0 x v ( £ 0) = r -0© 
■ = r Ox\= r ux"-( 1 o) = 1, u * 



© 



© © 



Complex number 



rv 4 o 



+ f 



_r 



jjgp 

ii^\^<J\ ^JJp J\(\yo -) ^U>L \vo-i\ = \ ro- \ ro + \yi 

Jx. j.IU 11 - = v j-^ 

ctf^UJl j-* ^ ® 

Equality of two complex numbers 0^>* C^^ 1 ^ tS$Uy 

.jLL>cJl jTjj>Ji cij^^j jUiLiL>Ji jTjj>Jl ^ jL*j ^LaJL^ bj^ jLS^-Ji jbj^x)l ^jLJL> 

\-= ut^Bj^ cj^ JL^>- O + o = - j^) + - :4bUJl jl2JL>J j^lM ^ (K) 

y^^U U-AJb-l ( y : AJx^\ dJD iS' j UaJL>-I ^^^S^JI ^Ij^l Bl jLwoo 



o \r-o = o^£ + (\ + ^r) CD 
o \* + v = o(\ +j^r) + r- j^r © 



Basis 



Operations on complex numbers <u£>«dl Jif VI yLlfe&JI 



(o + r) + (oi-v) 1 
(ot-r)(or + r) v 

JaJI# 



(o + r) + (ot-v) = 

oO + £-) + (r + v) = 
or-i = 

(oi-r) (or + r) = 
(ot-r) or + (oi-r) r = 



r o \r-o^ + oA-i: 



u + o^ + oa-v 
. + \A = o(^ + A-) + (u + n): 



IjlaJI 



J^JQI Jqb<5 > 

:^l> Uw« JS' ejj^s la^ji ^ -^-J^ 
(o^-V)-(oo-W) © 

(or + £)(or-£) v 
(or + r)(oi-o) © 



Dividing complex numbers <u£>fldl J^f VI 

gjUl) ro = (\-)<\-u = \M-n = 

:niiLi j'^nv 



J^. .7.1 U 

Cjz^ Crt^ 1 ^ (3~i^*"l 



^0 + ^: 



(oi-r)o 



or-r 



c> i + r 



t) CD 



-r e 



.(j^jliLjl ^3 jUJi j^f^ ^j-<^>w« ^ulSsJl 

JaJI# 

. j^ujlijl ^3 jUl ^J>^ ^j*-^ = ^J^CJ \ ^j-^SCjl SjJi 
(o + r) + (or-o) = 
o(\ +r-) + (r + o) = 
*l or-v = 



dkMtub QjO Q 



u 



r- s 




Determining the Types of Roots of a Quadratic Equation 

hi -I s 



j t\ I o'i'i l p q in 



o 



o 




Discriminant 



>mmJI 



fr 



r 



Q I nil iii \ll Ql ^ I 1^ q II 



Root 

Discriminant 



JjLwqJIq Olq^lJI 



O 



o 

4^JlP i^U- ill < 




V- = ^c \ = V c 0 = f I 

\1\ =(V-) oxl-> = 

_>- f i - = J^Jl 
* = \ x \ xl-1 = 
. jU jLttloj jLjLJL>- J^j^>J^ jij. j-i^ 3 (^J^***d j^-^^ "« 



.<\- = t * 





1 





<(^fi-V) 



(v- Lr )r = (o + ^)^ 3 o = (r- Lr )^© 



fr 



rx r 



4j^U^JI l^j^" ? y ^i^>^ 



?jj3\jL* jj^Ap 4^Jl ^I^pVI 4pj^>vo ^ a^j^I AtaUdl j jSC jl Sjjj-^U Jjfc :niiLi j.i.Sn'i 



J^u Ql Jqb ^ > 



i = l5 U>JuP : J*2^JI 



JaJI# 

= <\x \ xl- r (\-^)l 

. = (r + d)(i-d) 















Aio 

















Sj^S^ ^J^f *LJU3l Aj>^31 A^iil* ^jJl> 'n^r>lli JdjjJI > 

:AtaUuJl J^Ujj .JjULJI JjJj>J1 ^3 jjfc US" 

3AP JU J ^UaJl ^wXP lio + j V,0 - r j V,0- = j<2 

.V • * 0 ^lp J^u Oi jJLJi 

V • V * <Y * \ i ^Ip ^ j^UaJi ^Ap I 
.4j>-^p J j^j Ala aASjJI a^5j j^j-^^ ^ vV 4 '^ (^-4/^0 ^J^' ^-^^ ^1jJ>^1j CU>oi Gj 




The Relation Between Two Roots of the Second Degree 
Equation and the Coefficients of its Terms 




(TX I y'j'j * in 



?1&:>j^ o^UUcoj aJ^UuJI iSj^ 0^ ^j^* 



0 



UySy>a JtiUg i>;^JI £Q o ^ n 

Sum and product of two roots 



+ v + V ^e^ 1 ^ iU ^ <> " inV 



o 



o 



Q i nil 1 1 1 \ll Ql -\ I 1^ ir\ q II 



o 



o 



Sum of Two Roots ^jJ^r < 
Product of Two Roots 



<^j^>- vj-^ (J-^^J ^j-**-^ aJ^UJI Jj>- jj^ (T) 



W =. 



o o- 

w- 



JJUugJIg Olq^lJI 



O 



o 



UiOjJb>- 0*>Ul*-4j 4Jli)l 4^>-jjJi ital*^ (^jJ^r ^ Ai^UJl 



. = (r + u -)(r-^r) * r.-^rr = Vr v ' .In-^Vr 0 

.4^5^J1 ilJkP^l APjaSx* 



v V r v V r 

{o — - — - c o — - — + - } aJ^UuJI J>- apj^o 



I = oi d-**^" '•' ^ 

f = (o-\)(o + \) 
r = f f = \ + \ 



J^uuTjqb4? > 



Forming the quadratic equation whose roots are known 

->- i_> 



JaJI# 

. = > J + ^ (» + J) - ^ &UJI •.• c \ r - = (r -) £ = » J c \ = (r -) + 1 = ^ + J v 



^r= — 



o- ^ 


ov+r- 


J 


- +r X 

o+v 


oi-r- 
o-r 


f 


• = o 


r-or = 


C + J 



i = v Ol - = OV-xoV = ^J c 



UojJb^ o*>Ul*-4j oliJl 45*-jjJl ital*^ (jjj&r ^ 4i*>UJl 




.(v c^<(r-<0&^kW* J 5 ' j^.^ 1 

Forming a quadratic equation from the roots of another equation 

f J V - T (f + J) = V + "J ^r^ 1 ( y7 _= C^'7 = r + c! 0 P cA**^ ^^iiaJI ibl~JI 

(|-)xr-^)= f Jr- f ( c + J) = Y + r J.-. 



£ i i i 



f jT- r ( f + J) = r f + \J 



1 



( C J)= yjv 
T (y-)= yj.-. 

• = £ + ^ \ V — v ,j-< £ i^Jlkdl Vtj^Jl UiU^JI .'. 



N N I 

7'^ 



:UljJo- 4^>cjjl)l AtaUJl j jS" ^yL JS" ^ (T) 

> TV- r < o T\+ r3 TV r- < T\ o © T 7 ' 



/I 

Sign of a Function 




j jSo ^x5i (j-^ J^-°) J- 0 JoJoJ jj& aJIjJI SjLil^ ^j^aJLji 

First: The sign of the Constant Function *UjLJi SjLwt * V/t 



> 


^ 


> 




^ J 

M: - 


► 


-< - 


► 

^ 






< 


1 


£ 3 ^ JSC) iJU illjJI 





v-=G")> 



2.3^ jSO^JU^ljJlSjU!.-. •>(^) i *-* v 



0- N 



(Tx I y'i'i Loqju 



O 



o 



Q I nil 1 1 1 \ll Ql -\ I 1^ ir\ q II 



o 



o 



Sign of a function £jb SjL^J < 
Constant Function olS £)ta < 

Linear Function 

<4Jli)l $>■ jjJl <]b) v^oy <]b < 
Quadratic Function 



JjLujgJIq Olq^lJI 



O 



o 




iJljJl SjUJ 



Second: Sign of the Linear Function (UJI ftliJl) <PjVl 4?jJUl Sjlwl :LuLj 

.a aJIjJI Sjlil ^sjj i^W* JSCiJlj 




1 — i — i— 

r- r- \- 




: jt spy jt^-jJI j-^ 



Third: Sign of the Quadratic Function. 2jjuJjHi\ AftJtft Sjlwl :tJtJ 

^ \jS a3 \ jJ \ SjUM j jSo ^ > J jl ^ijj c J jLiLJb- j^j^ aJ^UuJJ x>- 43\i * < \ t - j! 





t 



t 



cT 1 



























































i 


























Y 


'- Y 












' t 


— ► 










i 






t 




































\ 


y 
















1 













JaJI# 

• = V - X :^iUuJI JJb>sSj 

] r <\ - [ 3 ^ Ujup • > (j*)* < 
{r <\ -} 3 ^ Ujup * = < 



iJljJl SjUJ 



.dU5 ^*JJ dJWl 





• >t:CJl5' 151 
JSO • >(^)a 



• < I icJlT 151 
JSO • <(^)a 



























/ 


















— t- 
























































< — 

1 


< 


1 






< 


— ► 

1 u- 



o x\ x 1 - r (i-) = f t - r v ) 





<J#^JS3 • >(^)a 



• < f rC-JlT 151 
<J#^JS3 • <(^)a 
J = \j,xs- ' = ( ( _ r -)a 




• = n - H = 

.= f (\-^v):JJl^L 



J^iUlJqb<^ > 
JaJI# 

r£+i3A- T i3 = (r-i3)xrx£- r (i3-) = (^f£- T v )i^^ 

j rt wow<Jl jlS' ISj ^jUi^o j^wJLJb>- itaU^Jl IjJ^ j^5vj 
r 1+ 15 A - = ill b jLil cL^J 

?(ISUJ) £ 9 ^ J<J i*>.j* ri+i]A- r £5 = L ^ illjJI ftjUt /. 



JljjJlja^b jTojUil^ (?) 




V s 




(OASLLJ L0QJJJ 



O 



o 



Quadratic Inequalities in one variable 




Q i nil Ql 3 I 1^ 1^ q II 



o 



Inequality 



o 



iUo| filoca ibLldi J I C^odpJ 4 J^-ij j^Jila ^3 4>jjJl ^iV^ ^-^J^ 0^ Jfc*" 

]00 t r [U]\-c00-[ ^ 

£<y • >r- t/ .-r a - 
]r <\-[La 















A 


i 


























-V- 




























-X 




























—0- 
























































—ir 
HP- 




























— Y- 
















J- 












— V- 
















u 




<- 


















— * 


L 






- t 


— : 


- Y 


- Y 


I 


■V 




-* 






t 


* 










































-r 


y0\ 


r 















JjLujgJIq Olq^lJI 



O 



o 

4^JlP £«xU- ill < 



Bp 1 




'.jf^^ dUij 4JbLiJU iko^Ji aJIjJI :( \ ) s ^k>- 

\- = ^ ,1 n = ^ 



^ + + + + + + + + + + ^ 



O 0 
-e e- 



J^j pi Jqb <^ > 

oblljl & 0 



JaJI# 



• ^ A + ^ + V |J - 

• = A + j-^ + r 



-^-1 — k— I — I- 



-J 1 h — I 1 1- 



-4 1 1 1- 



u- a- v- i- o- t- r- y- \- * s r r 



[\ - c A -] : 4JbLldt J>- ^Pj^j^o : jli dUS 



Y A 

















>^•-(r + Lr )r + T (r + ^) v 



r (\ - ^r)i > r (\ + ^) SbLuJl j>- apj^a j^jl :LhAJI vnmTM © 



: ^yfc 4JjLuJ\j ilaJj-Jl A^UuJl 

• = 0-a-)0-a-°) r -*- 

>- < ++^ ) - ?+++| ( ^oo 

1 s * 

0 



r + L ^NA-r u ->o = ( Lr -) 5 



r 0-^r)i>'(\ + ^)v 

4JjLu)U ikJj^Jl itaUJl 



+ + + 



► 00 



= ->■+ <->+ 



4£> 



0i o 










o - 


\ - 


O 



.1^2J>1 ^yLJL>- ^wXP U^Jj^i (J-^^-J 'i^j^fi^ ^>4^o->- ^-^P" 



-I — — 



• / c-j c ->-+j-" ((^)^ ^ ^ 4jljJl SapIS ^ 

:^ a51 jJI BjLi[ Ji^ JSCiJlj • = - = j 

O 

— f 



00 



: JUl jSCiJl aJb*S a SJ\ JJI SjUl jU • < _>.ti - r V : jlf 131 * 

- — f - f L - > 



f 



.4^U3i Sjj^aJl ^3 = ibLlJU ilaJj-Jl ^Lx^j^Jl a3\ Js3\ " ^ 

,s\X£< s i\ \z>- ^Js- \^>^>yj ioLlJU ilaJj^Ji 3 4jljJl SjLii j^jJo 




( . . . ^Jl^ Lo-^vJiXj Ol j j£**J 

^^-L^vwfl 4^vjJl) '. j^j ^xil AjjJaJl ^j^j^jj eJjXo 

(. . . (^jL«j j ^fr[Jlla j^l^a^j 

ctia lip : J* 

4^5Cp j (... jU ikD ^ o ^ crtj> jLjUJl oLJji^Jl 



Tangent 
Diameter 



Corresponding Sides 



^ia3 Congruent Angles 



Common External Tangent 
Common Internal Tangent 

Concentric Circles 

(ajLIxJI J^U-*) 4jL1x!I 
Similarity Ratio 



Regular Polygon 
Quadrilateral 
Pentagon 
Postulate/ Axiom 
Perimeter 
Area of polygon 
Chord 
Secant 



^X>-LvwO ^j^o 4»«»vjJl) '(^-^ ^y 2 ^ ^d^ 2 ^ O^J^iJ ^J^W 



^ duiiUiilll u 



Ratio 

Proportion 
Measure of an Angle 
Length 
Area 

Cross Product 

Extreme 

Mean 

Similar Polygons 
SimilarTriangles 







6:QgJI juqjj 




.( 1 












:(r 










.0 ^sIjJI ^ 4jLtxJl oLiJaJ 







^ QjoiSiiiioJI ulqjll 



j-^j — ^-"^W o^j^ _ ^^b- 




^ 6.nqJL) auyi&jj hhSo 



^ <MUiiUI ) 



^ U,!''l''oCULuiJ ^ ^i^^ltooQjLuij 









t 




i 


r djqlj ^gjUoJ ^ 
(JLszJjaJI u ml Tig 




f 


Q I ml i'i O 

V J 






M 



I fft I q o \r\ "\ i o CjLszJjclo I 

fiLoljl (JILQj I 



Q.j il liVi o \jas? Inooh,no Qjj Q-oiLszJI 
i jjfftil llu o ij_LS2J_o_o Llllo Cmj cLo lLszJ I 



I 

^GLjl m'i II i"ilo 1 1 kVi^ 



1 



* 



I 



d_oU: CiL6l£jq UQ-i-D 



1 



\ 


1 


(E^bUiq 


o^bLoio 




r 


6^lAil(SJQlgij 



cs> ^ 

JjLkj (jjjJl J-a ^^Ip ^^JC^Jl ^ jJl IJlA 

jt-^j ^LJL* SU*ol> ciJJij c^X^oJJ A^s^wJaJl ojj-s^Jl 

oJjt ^2^ % j\jn ,j>*^\ J^-L-o ol> j^J c ja^J o j-ftj 

ci j&\ j fractals ^LoJcj* j! oJliill 



A 












4 






















































/I 




























1 

1 


























t 

1 




























1 

1 


























/ 

/ 




























/ 

/ 


















j 








/ 


















































































/ 






J 




















/ 




























-/ — 
/ x 






























1 






(Tx I y'i'i Loqju O 



O 



:S ^JiUiJi ^jj-^ oL*LS j^j j j 15 [ I j 

© 

Similar polygons jl^LuiUJI jULa4I 

^ 



— : £ — 4 c — ! — r- 



ti 



/<r/ 



/ _ /, 



i_>. v t j5Ci3\ -duLSj 7 J 7 ^- 7 v 7 ' J 5 ^ J ^ UiC^ d!3 JJj 



O 



Q I Mil I I I Ml I K 1T\ Q I I O 



o 



o 

Similar Polygons 

Similar Triangles ^Lila olilia < 

Corresponding Sides 
Congruent Angles 4jLlkia Ljlj 4 
Regular Polygon ^ I?:; * £-U<lo 4 
Quadrilateral c^^j J^** 4 

Pentagon ^Li^ JiLi < 

(<bLixJl J-oU^j) 4jLidi ^ 
Similarity Ratio 

JjLujqJIq Olq^lJI O 



O 



o 





J\ = i\ c ^\=^X < ^\e v \ ( f \ CD 

v * • ' j-J £o« 

ti) = J ^ ^i^aUj J I ^aJI 4jLiJ J^Uw jj^d J 

j j ^UbJi — i ^ f ^bJi : J^^I JS^iJl ^ (V) 
^j^^ij i ^ f ^Lyidl 4j\JzJ JwoUuo i 




M = = = _ 

vr ^_ _ v + 



J J 



— J=-^© 



JjuQI Jqb<^ > 

CD 








■ '■I IS-x II 

US" ^L^Jl ^ ^ ^L^Jl) jJbll2iA jl^LiiJl jUJl^2-J1 

.JA2J1 jSCiJl ^ 

.i^Liju j jSo ^l^Sh 



r 



_^>- ^ f A i^>"wO f^.+^.^ + ^f \->- 




JajQTjgb><$ > 

7T J> J o CD 

^\^,o = i^ ^L^Jl jlTW V 

Hp 

ijlS' \S\ AJ 4jLL« j^-T jJal^wQ (^^JC i^»A = ^- ij^«0 = f 4^9 J,,l^",„,a f (t) 

•,1 = 4;Lidl>l*o(v) \ , 1 = aAJSjM >\*a CD 

: j jSCi 

A " o 
* ' A " o 




J 













Similarity ratio of two polygons 



rv 







































































































































































X 

































































































^UaJl jiff ?15Uj ? ^ ^Jl ~ * ^bJl Jj& © 

9- 

.Joxs* 4jLi^5l J-«Uco Jc>-jU ^ ^L^Jl ~ ^ 

y- = = r ? ^Uk^ ^ ^L^Jl 4jUJ J^Ua CD 

r ^^^l~ r ^^bJl < ^ ^Uajl ~ ^ ^Uajl V © 



JajQI Jgb<^ > 





\ \ 


•\, 




\NNN 








777 










\l \l \l \l \i \/ \/ \i 














X N. K N. 


































\\\\/ 









j^SCj) ^ c5^Ji J^^J J^U-a 

v ^fA - JA© 
o^^A ~ j C JA© 
o C JA ~ jifA© 
f v ^A ~ f j-*A© 
f^ v A ~ ^^A© 




The Golden Ratio 



J&\ VjJ C«3V Jij V : i jja ^ : M jja VJ-^i lsH ^"-> 

.^JfciJl J^Vro Jl jja dii Jj ^^lHX3 4j JjJl *Uj>1 A2>-1 j fijijj UJ 



4^4cJl ^^4UJ twILn.^ ^ J^-^ <J <J^ ^J"*^ '(^^U 3 ^ 

.^LjfcjJi i^JU 4+0j£> ^\ jJal^uJl J jl? j^j 



7 


/ 


/ 



) < y f 

r 



<3U 



... < \r 4 a c o , r fi r < \ < \ iS^Di^ij^Vi 
,a3 jJbLJl ^ cib < ^ t&^j t \ Jj^l 

?Ji>-^!> 15U .4^j&jJl i^JU c ^-c ^ ^ jjli (v) 



J^L]IJqb# 





rj^ 131 :JjLaJI JXiJl niVli-> t "ilni ihV (fl) 




Similarity of Triangles 






.4*ji> 




j_ft < jj 



^.0 = _ft J<V = (-fc\)^cV =(i\)o 



= = ^ ^UoV Sftl <> 



I -i 



r-r 



(Tx I y'i'i Loqju O 



O 



o 



Q 1 nil 1 1 1 Ml I )r\ ir\ q I I O 



o 



o 



Postulate /Axiom 



4^Jb < 



JjLujqJIq Olq^lJI O 



O 



o 



4^»U^ ill i 



e (or axiom) ^ >^lmo 



postulate (or axiom) 






© i CD 





© 



(© ,y US') . j^L^u £>l^SM U jLoJI jUliJi ' ^ 

(^d jli (i^i UaJo-I ^ eJ^UiJl ^JJ j\j tS^l O^Us i£jU* j^UJl \j jL^a jlilijl ^Liii - T 

.(© ,j» US') : >3l diUi y» SJ*12)1 




5" . * f * 




(■oLJ^JI 4.fj.L.,..i ) 



.u^3 ^is ' v f c // i •.• © 
^ v f \=_* if 

_>- u f < _a i f 

^ v f\=_* if\v 
^f v \=_*f i\ 
if A.-. 



- v tA~_* ifAv© 
-*i -*t it . 



if 



t,r r 



£,rx£ = 



r 



0,1: 



< (N,r + jf)r= ifi 
r,n + ifr = 
^-r,-i = if 




J^iuljqb<^ > 

iui j^-jI _a i f A ~ _>- f A j\ cJil caJUI J\SCiVl j-° ^ ® 
© J © 




9" 9 9> , 



IT 











.^ V t A~_* if A:jli 

. j ^3 _>- ^> ^kib J 1 // J i c_A ^3 f ^iaib j 
jc-jiA~_AifA:jijjfcjj 

(Y) ^ v fA~ JV iA.\ 3T(//77v 
(yjJLkJl y^j) j^_>iA~_aif A ijl^Xb (Y) i0) 

^kij j j-u // _* J lot 9 j toil* _>- k_> f :JjIaJI JiCiJl ^ (t^ 
.o^Jj^I ^jlp ^ ^ v_> c_ai^iaiji j^t (^9 ->- 1 





Q i'i i 



• V 





U^J-s-^jf Acf^i A 
. j-iliJi ^ \ < V = (^_> !_>- \) o = (^_> i f \)o 

( ^ ) (4iLsd) Jul—) v f A ~ t v i A .-. 

(Y) A~^fiA JUUj 

^ v fA~^f iA~f V iA.-. 



(h^) _^fiA~f v j A.\ 

JlOVl © 








: jl cJl ^ 1 7T 
juXj>-u = r (^_> f) © 
i^x^ = ^f)© 

I^3±7t~ t V = (l\)^v 
(^) f v ^A~j v fA.\ 

(^) f^- v A~i^-fAc 





^ © J CD 




Indirect measarement >wL4t jus j^Luttl 

oliiijl 4jLiJ ^1 j^>si^l dl^-ftj a)1>J1 ^3j <B jji>L* j-^*-* ^lijjl jl SiL^ ^l<3 oVl>Ji j^ 2 *? ^ 

JliJl ^3 U5" c4j jl***Jl ST j-Jl ^3 e-j^sJl ^ISs-aul 4^?U- ^Jc>CL4J <J jiaJl iS^^l 

Mjgp 

jUJ^Vi ^Ii3j( ^Jl^jj icbjifl (o) 

^Ip &Ilp c^>\S^j yi* \ , V aiL^a sTj-Ji jP ^^^^ 

J^>-jl <L*[j£Luj\ ^Js* OjS>Jl}\ SJlpISj Slj-dlj 

JaJI# 

0 = ^ISCauVi 4j jtj ^^3 .'. 
J c_>- k-j f jJLliJi ^3 

°v = (-\)o=(v\)iJ 





^lo V,o = L ^ Jj^iJ 



to 



CD 




c 



IOjjJqJ 




ij J -ft Jij 



(O)J^) 



j^^f A~^ v f A/. 



-J2> J = J^f ' 



0) 

(Y) (oLk~) 



-fti 



-fti/ 



ij = f(j^ ' J-* = (> ? L / : j( ^lo (T) (.0 ) j-« 

( ^ u^sikJ aft^Ji ^uVi jjik?) i A = ^ f A j jSCj 

t A ~ j-a i A 




^ v A ~^ v tA CD 



r \r,o 

= = j J 

L^J^ (J^V VlT* " 

u A ~ _^>- f A .*. 

^ Va -A~^- v tAv© 



i ^ // ^ f jt c«Sl 




(Y) (c^bill 




























i i 












u 







i_ai-_)A~_s-_afAjl,^l 



^i?l2JJ 4*^^^ jiiUS £*2J ^3 Ljfcj 



: Ji CUoi — 



^//7T© 




jUU L^j^J ^1 Jl cu^hJ j c j>-\ dJLio j^j ijlj olio j^j ijlj cu^Lb lit >f i?jJaj 

J i -ft i 

-ft i = f ^> f 3 ^ !>- : jU jJI 




(^Up) i = f c ( L $i**-o) 



^ f ^ahj 
1 A.'. ^ // J^L^ '•' 



J*1 



(Y) 



3 J c = _ft f C. 



(0 jj-^a^J Ajjjlj jU-Ui?) J_ft i A = I A . * . 

^JLkJl jjfej j-ftjA^-^c-jfAijl ^Uj> (T) <.( \) j-a 

3 —ft c (s^> \ X = ->- c \ * = _J>- f c A = ^> f c C-Jiu _j>- i^j t (X) 



^ 1 



•r 









/ \ A 




\ ■* 






<V 


/ V 







r 



r" 



O) 



(Y) 



^-**»V=_ftf c ^-^A = v > f V 



^,0 = \ * X - =_ft J 



(iJaJ) ^f V A-_ft i V A.\ (V)c(\)^ 

O ^ . \ -ft i » 

c 1 y =_ft J . . y = — j- 4jUcJ) j-« 



© J © © 







J^iuTjqb^ > 

^ jxuUjfc jx^l v) i A ~ ^ f A CD 



dLoitLD Qjo ^inJ 



© 




♦♦ ♦ ^ ♦♦ ♦ 

The Relation Between the Area of two Similar Polygons 



r-r 





(Tx I y'i'i Loqju O 



O 



. Jo jup 4jLidi J^Uo jo>-jl ?^>- f A ~ A 
L--> f ^L^^l ci*<AiLft3l cL^Ai^Jl a^\^u^ ^j^i ~T 













\ i 


n 


i 


r 






















ViiA-^^^A 



t j^UbU 4>ul^ (j&lttf : Yjt 



«»%»jJl ^jl*** ^j^jLtJlo ^illo ^>rh^> ^X>-L%^a Jj-u <L,%»jJl QJjJcu 





f A:oLLJI 



o 



.4jLJLxJ| (<L^*j) J^oLjcoj (j^-Lllo 
(<L^o) Jwabcoj j\^.L^o (jAjtLv^o 



Q I Mil I I I Ml I K 1^ Q I I O 



o 



o 



Perimeter Ja^ < 

Area 4j>-L~* < 

Area of a Polygon £-L^Lo a^L^o < 



Corresponding Sides 



JjLujqJIq Olq^lJI O 



O 



o 



i~A>U*- ill 4 



0 ♦ 



l y^\JiZj> ^j**]^aji ^y>rlg.*) ^xp-L^j <L£*!>bJ! 



'{(j"} = ->■ v ^ j - f -*? v -L t t*-t^ •o'-* ^1 
{j^} = j-* n J.* 1 

A~_s-^_>f Av 



0) J i7=^ = ^7' ( - aX ^ =( ^^-'- 



(Y) 



_L^J 



o^i j^f x ( J-a ^A)^» 



0° $ -»i 



:ul ifoU 



i :niiLi jiSciV 

. j -ft ^i^aHa ^ c_>- iJLyflXLa J c J -ft ^A ~ ->- f A " S 




<j ^ ^kiL> J f \ v^g-^ib j | 

j_ft ^ki> j i\ iJa^J ^ J 

' V^i/" (j-^iA)^o ^ 



3 i.oii«^ v f :JA2JI jSi^\J © 

r it * 



tt,Jirt Y^ (-a j I A)^ . 

A 4j>-L^a — _>- i > f A i>-L^a = _& _>- i ) tJ^^Jwdl 4^_i i>-L^a '.' 

' = Ml - VA1 = _a_>- i (3p^Jl <u£ i>-L~a .'. 




.jJc^^i CUliJl -^^p^ 3 ^^J^ 

j A ~ c-j f A jl ^jb 



j A > ^ f A ^s>^ .* 

r ^ f A) , ^ 



j = JJ^J^Z ' O^ri^^ jliii* j -ft i <_>■ c-jf (y) 





t 

■ 










— 






— — — --" / 

^^^^^ * " 


^ n r 

J 





Jjt Jj>.j\ ^VA = j-ft 

■jg gP 

-1,1 = (_>- <->\A)^> j\£\h\ 

4jUuDi J^bca = ^ • 



r ^ °\*x°\*x\«x\*x*\,i = ^LibJi 4^LuJl 



JajQIJqb<% > 

^ l^ljck^lj ^J-*^ ^ J : ^ 1 ^^ J -ft i dJcUji 4^LcO ikj ji>Ji ^ CD (V) 

^-i/^ {J^^ ^^LJL>J \ 4^-L4uJi jj JJij 
4jLo e-^S V f-U^ Sjj j^>- 4^ 4^L^ ^-*4^-l *Ljj^*)1 J J & J * ^iJ^i*^ i^A^lf (53 

The ratio between the area of two similar polygons j^LubU j-utLaa ^i^L^ juJ iU aait LulJ 



<0 JSLi 





.Ii5^j i-af A-^-fcf A jjSCj // 1 V-a-'- 

^l^Vi ^wXp jlS" i^>^>^ iSjLJi ilJb>Ji inh^ULo 
U^J jl^LiiJl jU1^2-Ji) cj^jLiiJl j^l^Ji ^ 
Ui^ j = ^UaJl ^1^1 ^ap jlS" 131$ (^%4 S $\ ^ ^JoJl 

^ * *V 






"vT <7T~ <3TT ^ 7 f J ^ : jU ^Ji 



/ ~ / 



->u 



dJdnJJLo 



Y (Vt) 



/, ./ 



'v'tj (/_*/i4A)^ (/i^/fA)^. (^V^ A )^ 
_,f\ (_*ifA)^> + (i^-tA)^> + (^ v fA)^> 



(Wj <\ A)^ + ('i ^ 4 A)^> + V 4 A), 



4s- 



JajQTJgb<$ > 

j ->- U f ^il^ljl J^>>^ ( J _>- ^> f ^lyajl) ^ 

v ^»Vo JjVt ^i^2-Ji A>\«jjz ci : \ j^jLilo j^aJl^A ^Ja^j* i yo cJlS" ISj^ C^) 

^i^2-Jl A^-L^ OjISj c^»\Y j^jLila j-oJl^o ^3 jJjJiUlo j^aJl^ j^" lil CO 

.j^Vi ^bJi i^Loo Jo-jU . r ^\ro = jJc^Vl 

jj ggp 

(it v^ikJI) °i • = (o-X)o o jS^ (^\k* = (f\k? .-. 

* . , t . *» 



\ L)l tiaJJ f 



A^-L^ Jj>-j\i v ^»VVo l^gx>sla-^ ^X^-L^ ^^>va jlS" 151^ .1 : V ( j^jLiJU ( j-oJl^2»a Js2x>va ^j^j 4^jJi 

i : V = ^j^jLiJU ( j-oJl^2»a Jsiox^ ^j^j ^c^^l V 

XX o ^ 

r ^A\ = <\ X <\ = J jVi ^UaJl 4^LoO 



JjuuTjqb^ > 

.j ^fUjjj ^ ^ Jj^i (.Sjiais ^Ui* . jl^Li^a jUl^ia J ^ ci_s- t-_> f (V) 

A~ _^ v f A.\ 
J A~^- V i A< 

: jl (Y) t( \) j^o 




on 












O) 

(Y) 



f (-t) 

\ = — — , '. .,x + 0' 7^ ( w 'V ') ,V° 



dLoitLD QjO ,fj6Vi 




9j> 



(iUA) 



Applications of Similarity in the circle 



t-r 




(Tx I y'i'i Loqju O 



O 



o 



UjaUljJ ^Uaj tw-cJ^o jJdiJl ^j5" 1 . jl^jLiju jlilcU <LjVI JlSC^^i J5" ^3 





(Y)jS^< 
in n iVi n ■ " ■ ■ ■ nV 



.0 

^j-a (jry> yj* jA 0 jjljj ^Jsli 

.0 jSlJlJl J 



Q 1 Mil 1 1 1 Ml i"i l ~\ \ )r\ ir\ q I I O 



O 



o 



Chord 
Secant 
Tangent 
Diameter 



\J4 





Common External Tangent 

i] JILa (J^-b jj-br < 
Common Internal Tangent 

Concentric Circles 



0) J£i 



OA 




r 



{_*}= n ^ iJAUl JiLDI J © 



jjiX^Jfc = ujaxt J6.'. {_&} = J_>- Pi f *.* 




© . CD 









A 













JaJI# 



i = 





© - CD 





8 yijJl ^iai 



.^JjlJl ^Ip 4 J ^3 8 yljJi ^iaJL) 

n = (o + i)i = r (f^) 






JOB 1 ' 10 UJj^j" 

co J iiil^) _a 4l2Ji3 ^3 £ c v-> f j^tWSl) jU jU-Jil^-^Jl ^^ISj bl^ 
.Sa>-Ij S J c_>- co cf LaJSjJ \ : jU jjfcx ji = u j^x) ji J^J 





^U^\J^ = (t\_)o>< 
.dtaU4 j-Ii ?Sjl>-\j S yb ^^U- ^25 co c j cf WS:M Jj& ^ 

3_fcc^i = jf c_>f 3J.^\Y=_^f c^\o = ^(4JcJcU_^of (T) 

JAJI # 

cV = \ox£=^fx J f V 
V = Uxo = _>. f x_& f 
-j>-f x^a f = o f x <, f 

-| X_fcf = cof X jf c {f} = _^^>- Pi jyV 

oJo-lj S jjb ^Ip c_>- o c J .'. 

Ij jjb LpUj o J jSCiJl j jSo j 



( j^-^wa Otj** J-^^) 




J^uuTjqb^ > 

d\^U-[ j^i ?Sj^1j Sjjb (JlP J c_>- co cf iaiJl ^53 aJWI JlSCiVl j-« *J>\ ^ (i) 

© > © ^ "© 





CO 



V = J_>- ' ^ i < t 3 J =_>-f c^A = ±j f cJcU_>- c-j f (o) 

■\fc = (NV + l) fc = jtx_>-t-.- 
11= » = <( v t) « 





JjjQIJqb<3 > 

© © ' CD 

/ \ 







^j^^ :l^gJg.c\JI ftp .bijjJ I :au'Lp Cjlmihi i 

(j^jS J^Ci ^Lp aJl>-LJ1 JjIjIuJI 

-ft ^3 jUl?U^ J^J i->- 'v-J '•' 

(^-^v)x i = rv x rv 





A 



( j^aJI j-p 4^ j^Jl ^Ul jl ^ \A* = _>- f 

^SVn* = \a* + riA* = i f 

(^UJI j ^UJI) i f x ^ f = r ( v f) : j 

ioaa* * = nv x \a* = 

^aw ~ v f 



Jxi|jTjqb<^ > 

: JJj-^ olSlui-i ^^>j oLS^Jl 25^>- (J^^5 2j jjIjJI JUsVl ^^j-bJI cuu^jliD (\) 

jlS^ \h\ JjUUi JiCiJU ^i?j^Ji SjSb ^la3 ^i^a3 J jl? U 





c^Li^ 4Ji3l 4^>j\ ^Lp jlio! £ a3j1? ^Ju< jSojj ianlinlb -bjjJI 



Homothetic Transformation 

^xj* Jj ^ i t JjUlJI JiCiJl 



i 


3 








4 




























l 


























1 
1 
1 




























1 
1 


























1 




























1 

1 










✓ 




\ 














t 








7 

✓ 

✓ 


















/ 

/ 

-/ 


















\ 


> — 








/ 




-> 


✓ 




















1 






✓ 

✓ 






















—f~ 
1 

J 




* 






















1 




✓ 
























1 

t 


✓ 

/ 


































"1 












■ 









/. 



i, ./t 



. Jt j^Vl j- 44 -^ & jiiUlJi ^X^ytij oL^LSJi S ^liUlJi VJjj^ 0 J^~^ cjUbllala ^JJ-^J 

^i^Vl Jl ji U5" cj-uLsJl j-*-^ SjiiUiJl ^Jjj^ J j^-^ < ^^-^ ^L^>J J^^ 4 ^ JSCiJl 

.J^cJl ^Ju>J l3^ju ^ ^^»U^a S^l?Ui*Jl 



J5i3 
« <il 4 4 = 1-^1 



rinUrih^lln 

• > 4 \ > £} > • \ < i) 






/h_ 0) 




(/ v )=M ( ^ )c( / ()= (o ( ^ )0l r 1H © 



v fjA = / v / f J A.-. 



i^^Lp JasUo JlxJI JJk* (t) 





1 = / 



/t/ 



/// 





■'J s 




U4 = Ul^- 



. / _ /, 



. / / 




: J*>o ^^31 Jj<Jl (J- 4 ^"-^ 

_* < A f a CD 

i^fASj^ J^A© 
^jf A Sjj^ j^f A © 
^ j^f ASjj^ A © 
j^^fASjj^ j_&fA@ 



.J jy i oIj^-j ^ r <t o\j*j Jiai^o v t (r) 



?Ji>-^3 1SU i^Ji i 



-i© 



(i- 



.^J*M\ jSdM As-L^s x T ij = £ ALsUca Jl>o ^Ju^ JSCiM sjj^s is-L^s : jl cJi>-^ dJJuJ 




Pantograph ^juJI sbl dLuuLnL pin I 



Two Similar Polygons j1^jL£UJ< jULi^l 

Similarity Ratio (<Ul£tfl <ULu^l 

U^LiJ (J^^J^ (^J^ 4 ^ Ot^^^ jj.oil^.a Jsiot* ^j^J *u^uM 

Golden Rectangle ^Itfl Jffi W t 

Golden Ratio AuAktf I Aututl 

♦♦♦ ♦ 

.« j^Liia jliiiji jlS" j^-T dJcU ^3 la ylii3 dJcU ^3 jlXj> jij cuibli? lib) 

. jl^Li^o U^U ^ 3 jl^UiJl ^L^> s $\ ^ 
The relation between the area of two similar polygons jo^JlubU j^oL^ ^fhnf ^-^Ub4 joJ 

.U>-^3 ^jj jiiUlA ^j^Jl^ (^1 (j^ 5 (j^f 4^*jJi L^J^ 4 ^ (Jt^^ 4 ^ 0 (Jt^^ 2 ^ c^^* 4 * ^^L*^ (j^f ! t 




Exterior Bisector 



Bisector 



Perpendicular ^^Lp j^p 



Interior Bisector 



4jU ( jij>~^\ ^^JU^Jl ^jgg^j ^JlUJl ^-s^l Jl5H (JjljJ 
• L^sip g^Lo j cL^SsP j (<L^>Ll<o LgJl jtl ^JaS ^Jl U*£*-~JL> 

^JaS lip I^Lp ^ya^ ^Jl ^LoLjJI (j-JL Aj ^iaj jJfc j^jj ^ij*l> 

a>jL)I ^jggll Jl jtl £0 i^Lio j j5i ^^xtUJl Jb-I ^Lp 
.1^- o^Uj (.^1 ^UJl JLp 

<bjlj C. a./?** lip -^^P ^1 4^aJl (j-^j^dJ ^ 

c^l ^Jl 11* 



^ duiiUiilll u 



Midpoint 

Median 

Transversal 



al3 VteV\ 



Ratio 

Proportion 
Parallel 



:0 -YO^jjJl 



^ rimViiii 0 ll ulqjJJI 



jUu (3j j _ oULo _ ^1^*0^*^ | 




^ 6.nqJL) auyi&jj hhSo 



ojAjjU oiu 



I V 1111 U 'I | 

I 6>jLiJI J 

L_ 



i i nil ■'■ I I OUj-tij 



i H 'i Q i j i 

cLoLszJI 



| lujLo-oJI Jg-b | | LLug-QJI lujLld | 
I 6J^LqJI ^l^g J I LUigAJI Jg_hg J 

1^ T 



' d k>6 i 6gi) 
ojjI^J Q i hi i I I 



r LmUwxJlg<?J^liiJr 
UlgjJI ulmlLog 



1 



v_>i> 11 '"' u 'I 

II 



^jlgj fQ.iQ i in o 

Cl J I Q £\J_Cll Anl 



ij^rijLiiJI LQjoicJIg 
Ci Hp QjgljJ 



^^Ijzaljbli^gOgJjbj 



C 



l_LpgJg_LDg I ; nlj <? ^ | 



^jjiiU-o ;4£OUiiLl5^ 



cl n 6g foglc 



j 



a^ljjgoiij 



*>UISOj lluuJCJ* UUaj (^.(3 V**) ^jJliJ ^3 j3 
(^jIjjj 4ja^Jl dlbo j^j Ja^3 wb^l j (j^*~t 

jL5w>^L ajJlJlS^I i^Ju^Jl ^J^j ."iSjJU^ U-sii^j 



Parallel Lines and Proportional Parts \ - T 





.-ft ^ ^>-f ->-^>l I -ft J ^ 



-^t if . 

c 

_>-_ft u j 



Jdt. 



—ft I i ! 




if 



->--ft j 



(<bUJ! 2uJLo) -ft i f A ~ ^ lA 
O) 



(Y) 



: ji^(r)c(\)^ 



T 



->--ft uj 



(Tx I y'i'i Loqju 



O 



o 



Q i nil Ql -\ I V\ ir\ q II 



o 



o 



Parallel 
Midpoint 
Median 
Transversal 



c a a 4 



JjLujgJIq Olq^lJI 



O 



o 



■ 



>1 ^i+it 



A if 




'> .^\r = 0 -^ ( ^\i = 0 -f // j^j- :J^UJI JSL^I^ (T) 

^ f j^jl \ = ^ \h\ © 

JaJI# 



© i © 






q i'i i 





if -*t il 




r 



{(}= i V n_*^ ( 



-ft) _ _u 
o ~ 1 



if 



i-ft 1 1 J° O"' 

u • c 




{ v } = J^Z n 1*7 1 3TT // !Jj : JjUJi J£iJi j © 

• jo Jjt ^>-j\ 
._>- oj J jl? 






// ^7 0^ 



VY 


















\jk L3 \^\A^_ to ifcJdJI-.- CD 



r 

V " A ~ ^-a> 



r= M-ro V = if.' 
n r it . 



V 1 u j 

-*t it 



vi 

1 = ^A = ^L.-. (lsU)^tA~_*ifAv© 

\ 0 



r 



\0 =. 



.V ^ Z^Z//^Ti d& t» ^ JlSCtVl <y JS' ^ © 

© 1 © 






iV //^iT it i^- / ' I ' r»-J 

j-^t j-"t . 



O) 



(Y) 



^ J* i^ ' ' 



// L^cT '•' 
:-ifA^ 



i^~ // '• 



-tL = ^-:jl^J(Y) t (>) ( >c 



i£_ ViT 



:i V fA^ 

Pt _ ^L. 
i^ VO" ' 



i-*7/ Jf ^j^^ 




, f ^ki j / / ^ ^ <y ^ ^3 ^123 (^^j J^-- i^yl ® 

f // j _a : jl CUol .j ^->- V J 

^jljio j5CiJi j ^lq? ^^IkJl U^pnl 



J // J^-* 



fA 



— jo// j^j I — ->- V ^a-^alU j . 





_*t // ji < v f 

u _>- x j _>. = T (_& ji oU5| \lala>va ^-wjl 

// ' = 7v n '•' 

£o V . ^ v-* t-*> . 

. j^U V * * = ■ 



io 



JoJ^i) OjhJi i^>il$Ca ^15 idigJjJ I a^rilSn "I 





J^»V ^Jil^a (ij^ ^\Jss>£^\ C*ia>-V dH*J 

43j$C« ^ftj ci^ljjji JjLlJI 4j1 JjUlJI JiCjiJl 

?4j j\ jlji ^kSJl sift ^1 j3 jkt jjJ 

:^L> U5^(i)6CjLjJ ll^U j U-ij^j ^x^j .V 4i!^ ^>-j cu>^J 

^ jUtli ^ ^ c t J // r J // r J // N J oL^l r ji - ^ 

. JjliJl JSC^JL US' 
:4Jl^l i^Jl Jj^j ^UJil^Jl £^2J&\ Jl j^i ~T 

' T~7V < Tjf~ < / / . < 7^77? 




Talis Theorem 



<wUJI o*JU ddjiu 



J 




\4 / f « r < t J // r J // r J // :oLk~Jl 

= -ft f : J jSCj £^l*£?i (^ji jLa ^ ^ -ft f .". 



Vo 



lei 



J->- // -* V "•" 



OXjJi-yJl JIjuI) 



/, ./t 



V A JiJU 



:jl^u(T) t (\)^ 



/, ./I 



/, ./t 




c ^ // // 7^ // : jjiaji Ji^Ji J © 



_J& _J>- _>- I 



r* va 



4jOJjJI j£> c^j* ^3 ' 










^ — i 




► 






[ ► 

0 






► 






► 






_' ( :jU t /r^//C3:jl5j 

II : 

.duos' Sj jLjOs j jSCj ^i-^l ^islflJi 4>JUM ^kaM Ji 
^ ^ jL^Jl l^LS t t J // r J // r J // JA2J1 JSLiJl ^ 



V = j^.\ \ + o = V + .'. o = t j j = ju 



(Ol jXc^w^JU SjJJLa Ji jl^Vl) .4jOJ^*M ^UJ Jcs-jl ^yL Ljs j5" ^ 





.^j J ^^J^Jl ^Joj JjUlJI 



vv 




.dAl}\j>-| A&r^tS {jA J^ilS"^ 4^(J»^3l d\jljil ^J^tl^l 

4 ^tol Sju—SH oIj^p J£3 itidinlb JzujJI (a) 

i^j jUl^is j i t TZT < j->- // -*^> // if v 



















( 






























































-4- 


































.0) 










































































t 


(r< 


T) 




































































— ► 


J 
















/ 












T.u.v.iiii. h,.n m/r> 




dLoitLD Qjo ^inj 



^^Ip f ^ ^ji^ Jul^J jllol i, \ 4Jj^ ^Ju< f M^iiiQjJ^ 
Joo jlS' ISI^ .4JLl>- j£>j\ ^Js* ^Jji^2\ ^>^>- 

c5 J/Vl ^LJI - oL^LJI V A 

■I — — 



Angle Bisectors and Proportional Parts 



(Tx I y'i'i Loqju 



O 



o 




Bisector of an Angle of a Triangle 



lib 



o 



Q i nil Ql I V\ ir\ q II 

~o 

Bisector 4 
Interior Bisector <J^-I^ <• 



Exterior Bisector ^y^jU- 
Perpendicular <_p * 



JjLujcjJIq OlcplJI 



O 




. r / 




(JaLj) i\ = \\ 



I— <>ts) r\=rX^_ 



->- i 'iu^jS' Jjk A^-jl .J 




(4^) -^-t " 



r 



r = i. 



£ = i VA = i^V 




j2UUlJqb^ > 

(Ol jl«^lJ\j SjJJla Jl jlfVl) 4jOJ«jJ1 4^J J^jl 4JU1 J\SCi^l JS' ^9 Q 





it vt . v . . — . 

V _ U y f . 




1A = W - A- = _>.^ + <^|." 



r 



A' 



<\+V 



V . . 



c-j f A Jo-jU o : r = f : f c-j c^Vi = i ^ j jk jlS" \5\ 




^3 <^ ^ki) j f \ J f = c = f = ^-J f *U3 Julia ^ f (V) 

. jfc j J jk ^^-1 ^3 _>- ^IajL> j 4j>jUJ1 ) \ >^i^j f 

r ~ I ~ ^>._a " ^ j ' ' 





r 



0 



r 

r-r 



-^i 



JajQljgb><§ > 



i^^^j ( 4aJbj Ji-ijJi c-j 1 A^yf \ *Ji*ab jf j 



M>J>aJ 




i X J ^ =_£ jX jf 



i x iu-^|xul = r (jl) :y jiLJl 

_Jfc <^ <■—& ^3 J f ^V? fljj 

f x ^> f = ^ + J f) X J f 

_j& jx if-^f x^jf = r (if) 
i x i^j-^>-f X^jf = r (^f) 



^-i x ^ v -^f x v fV = i f : jl ^1 




r 



r 



N * = ->■ i • • — = ; JjN, J 



^ jx J v-j-->- f x t V = if'." 



AY 





J^i|jTjqb<^ > 

© \ CD 






O) 
(Y) 

(r) 



it . 

it . 
^0* -^i" 

J = uj.'. 



ia— jl« (A ^ 



CD 




jj iri Kin jjl£iqj 



.iajLJl dj^liJl ^uSnjo 1 jjt ei^io j 

:JA£j|J£iJI J -Y 

f J t CUJl . ^3 ^lajii J f J_ t 

JaJI# 



r _ j i ^ 



At 



Jiiul Jqb<$ > 



fi 




_>- c-J f A ^3 \^ t^i^j ^> ' . 



(Y) 



i ti -T ... 



00 <0) 




dLoitio Qjo ^inj 



jSCiJl iLki^ j^jl ixkSJ U-^JL" JjLLJI J5wJI Vi M^.Yir^^ 

.ijio on = jf ci^uiv =jiu = ut jlS" iSU 

f J J iauj^jl jllo^U fj* f i>-L^ 



3 -a 



AO 



Applications of Proportionality in the Circle 



r-r 




(Tx I y'i'i Loqju 





Power of a point 



V - \ I) = 0) O (>) f O cA^J' ^ 

nAU.".lh->lln 
1 

^ e ^jil^JO 4^jJU f 4iaaj jt*"*^ C^^i 
.B^ljJl £jl>- f jU • < ( f ) : jlf I iU 

.spwt j^^sf - = (l)o 




o 



o 



Q i nil iii \ll Ql -\ I 1^ 1^ q II 



o 



o 



Power of a point 
Circle 
Chord 
Tangent 
Secant 
Diameter 



Concentric Circles 

Common External Tangent 

i] JLL* <J^b ^LsT <l 
Common Internal Tangent 



JjLujcjJIq OlcplJI 



O 



o 



An 





S y 1 jJI f .*. 






r n= r l.\ 


rc-x r f) = NN-*. 


V- r ( c f)=(f) 
























V- T ( r -) = (-) 





:4*J^H C/^UJl j^a JS' ^ ^*uV Ift^laS iwi^ai J ^1 j syljJJ tlw j cf Wii'.M JS' ^Sj^ :>Jo- 

i-=(^).o J >*=(^>).o 5) \° = (f).o(D 

r (if)=^fx v f = 





+ f t)(f t-^)- = 






f C~>- _>- ^> <^VV Uj5^o XxJ f ilaSJl .^>V\ UjiaS Ul^j 



r 



~\x^\r- = r (r\)- x (xr) 



^,£A= £ x W =_?- f £ = ^>-*_) ^313^/. 



4t-?a;1U A^ a l^w Q ^—jj cSjjl ^31 j5^a ( ^c- V Jju!> u AlaHJl .^wA lamias i-a.^V' 



JaJI# 




0) 



\££ = Hx^^) \} = {-*-)\2- 



^(j-) = V-xt- = (-)^--- 

J 

(y)<0)^ 
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Power of a point B ylJl) ^L%jJL ikSJ B^S jt 

V- r ( r D = (t) f o 

^ 3 ^IjJI £jU- £-23 f jU • < ( t ) \$ lili 
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(0±°\A-) 
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Degree Measure System ^Il uJI j^Lu^I 
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Directed Angle 
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Degree Measure 
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Standard position of the directed angle A^^JI ^Jj'j-^ I 

*jj>Jl ^^LP £jb ^ylJu^M l^al^J cJ^Ula <yl*X>-l ^Ui3 ^ J^Vl 
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(7^«TT)CD 
(TT«^7)0 

( j J ' vj) © 
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Positive and negative measures of a directed angle 
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rv- 



© 



'no a 



•^J 1 (J* 



: jfttf l^LLs ^1 UijjJl JS' aJ ^jJl ^jJl (?) 

V>°1A>°. © 

°rv- >°rw>°\A. © 
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'm © °ov. © °rro v) °oi © 

l^ULs ydl UljjJI ^ i jlj JS3 aJUI oUJJI J^l j^ © 
0 v © °\ro * ° m v) ° ir © 

V- © °i<\o * °r\o- © °ov© 



^ • 1 



<y$l>JI oiLa yl^9 

Systems of Measuring Angle 




Radian Measure 




.JA2JI jSCiSl^ 
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The unit circle diA^JI 6>U 
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Relations between Trigonometric Functions 
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0hi- = (0 + ^A.)t» 
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011s. = (0-°rv.)l& « 0hk 



= (0-°YV.)U 

= (0-°rv-)br 
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General solution of trigonometric equations as the form [tan(a) = cot(/3), sec(a) = cscb(/3), sin(a) = cos(/3)] 
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Graphing Trigonometric Functions 



j t\ I o'i'i l o q 111 



o 



o 




wwwvx 



o 



Q 1 nil Ql ^\ I k> 1^ q II 

~o 

Sine Function ^1 ^Jb 4 

Cosine Function ^(^i ^-*~r < 
Maximum Value ^^Uip ^ 
Minimum Value ^J^h^i 



j^ajj cJl ^UiM ^^s>-j ^^s>^\ iib j^i j>- ^3^5 ^^^^-f 
Represent sine function graphically u^osll 41! JJ ^jLuJl J>u*tfl 
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Properties of the sine function 



AJLq] 



[ N c N — ] UIJloj < ]oc <oo -[ jjfc < r ^>^\ i)b JU^> ^ 
jLJi jl j-uJi ^j, [^Vc *] 3jla)i ^^^uJi j^lo a3\ J\ 71X Sjji ob 45b ^^31 43b ^ 

.lASCaj ... cSJo-j d^>-j7li cl^s>-j7l\ 



Represent cosine function graphically 
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Properties of cosine function 
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Finding the Measure of an Angle Given the 
value of one of its Functions 
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